The incidence of esophageal cancer in India is 4.1% (men -5.7%, women -2.7%).
INTRODUCTION
The incidence of esophageal cancer in India is 4.1% (men -5.7%, women -2.7%). 1 It is the sixth common cancer in men and eighth common cancer in women in India. 2 Majority of patients with esophageal cancer are diagnosed at a late stage and only palliation is possible. 3 . Patients with esophageal cancer have a five year survival rate of 5-10%. 4 Dysphagia is the main symptom of esophageal cancer, causing weight loss and poor quality of life. Palliative treatment of dysphagia with selfexpandable metal stent (SEMS) insertion is an effective and safe procedure. 5, 6 SEMS insertion is associated with complications like perforation, bleeding, stent migration, tumor ingrowth and stent occlusion. 7 In majority of previous studies, endoscopic SEMS insertion was done under fluoroscopic guidance. 8, 9 However few studies have demonstrated that SEMS can be safely inserted under endoscopic guidance alone without fluoroscopy. [10] [11] [12] [13] [14] [15] This method of SEMS insertion is important in centers where fluoroscopy is not available.
Also medical staffs are protected from repetitive exposure to X-rays. The aim of this study was to describe experience of endoscopic SEMS insertion in esophageal cancer patients without the use of fluoroscopy.
METHODS
From April 2012 to March 2016, consecutive patients with esophageal cancer undergoing esophageal SEMS insertion for palliation of dysphagia were included in the study. Patients were identified from the endoscopy report books and inpatient admission files of medical gastroenterology department, Victoria hospital, attached to Bangalore medical college and research institute, Bangalore, India.
Inclusion criteria
 Patients with dysphagia due to advanced esophageal cancer deemed inoperable by oncosurgeon  Patients with dysphagia due to esophageal cancer deemed unsuitable for surgery due to age or other comorbid conditions.
Exclusion criteria
 Patients with proximal location of tumor where SEMS placement was not possible  Patients with multiple non-contiguous esophageal tumors  Previous gastric or esophageal surgery.
Baseline dysphagia score was recorded according to Atkinsons score: grade 0 -ability to eat normal food; grade 1-ability to eat some solid food; grade 2-ability to eat some semi-solids only; grade 3 -ability to swallow liquids only; grade 4-complete dysphagia. 7 Informed consent was taken from all the patients. The study was approved by the institutional ethics committee.
Patients underwent esophageal stenting under conscious sedation. In left lateral position, adult gastroscope was passed into the esophagus and across the tumor into the stomach. If endoscopist was unable to pass adult endoscope across the tumor, the scope was removed and a pediatric flexible gastroscope was inserted and passed across the tumor into stomach. Once the endoscope is in the stomach a guidewire (Hydra Jagwire, 260 cms length, 0.038 inch diameter, Boston Scientific, Natick, Massachusetts) was inserted into the antrum and the scope was pulled back slowly, recording the tumor length and its proximal extension. Stricture dilatation with Savary-Gilliard dilators up to 9 mm were carried out if necessary, when stricture was considered too tight by the endoscopist. The esophageal SEMS were selected with length at least 4 cms longer than the stricture. Esophageal SEMS was then introduced over the guidewire. The gastroscope was reintroduced alongside the stent and SEMS was deployed under endoscopic vision. All the stents were partially covered proximal release stents (ultraflex esophageal stent; Boston Scientific, Natick, Massachusetts). Repeat endoscopy was done after 24 hours to confirm the position of the stent. After that patients were started on soft diet. All patients were followed in the outpatient department at one week after deployment. Patients were questioned regarding dysphagia on follow-up visit.
The data were analysed in statistical program SPSS 16. Numerical parameters i.e. age, duration of dysphagia and dysphagia score were expressed as mean + standard deviation. Complications were presented as frequencies and percentage.
RESULTS
Endoscopic SEMS insertion was done in 110 patients over a period of 4 years. The mean age of patients was 57.38±21.21 years (range: 31 to 84 years). Sixty two (56%) patients were male. Mean tumor length was 7.5±3.0 cm (range 3-12 cms). The tumor was located in upper esophagus in 33 patients (30%), mid-esophagus in 55 patients (50%) and lower esophagus in 22 patients (20%) ( Table 1) . SEMS was placed successfully in all the 110 patients under endoscopic control alone. Dilatation of stricture before SEMS placement was needed in 33 patients (30%). In these patients endoscopist was able to cross the stricture with pediatric gastroscope with difficulty. In 99 (90%) patients we were able to place the SEMS 2 cms3cms above the upper end of the tumor. In 11 (10%) patients with upper esophageal tumor, SEMS was placed at the level of the proximal end of the tumor.
All the stents used were proximal release partially covered self-expanding ultra-flex stents (Boston Scientific). Lengths of the stents used were: 10cms in 20 patients (18.2%), 12 cms in 60 patients (54.5%) and 15cms in 30 patients (27.3%). Stent with 23 mm luminal diameter was used when the stent was placed across GE junction (33 patients). All other patients had stents with luminal diameter of 20 mm (77 patients).
Early complications included severe retrosternal pain requiring analgesia, vomiting, and hemetemesis. All were treated conservatively in the wards. No patient had perforation or stridor due to tracheal compression or death during the procedure. Gastroscopy performed after 24 hours of procedure did not reveal any stent migration.
DISCUSSION
Traditionally esophageal SEMS placement is done by endoscopy under fluoroscopic guidance. Recently many authors have demonstrated that endoscopic insertion of esophageal SEMS without fluoroscopy is safe and effective in esophageal malignancy. [10] [11] [12] [13] [14] [15] Fluoroscopy is required to guide placement of wire across the stricture into stomach, to mark the upper and lower ends of the stricture with radio-opaque markers and for SEMS positioning during deployment. In present study, it was showed that esophageal SEMS insertion under endoscopic guidance without fluoroscopy is simple, safe and effective. In the study the endoscope (adult or paediatric) across the stricture in all the patients were passed, so were able to place guidewire safely into the stomach. Also we were able to measure the exact length of the tumor and selected the SEMS accordingly. We used proximal release stents, so were able to control/adjust positioning till full deployment. Also radiation exposure due to fluoroscopy was avoided. Table 2 shows the comparison of our study with previous studies on esophageal SEMS placement without fluoroscopy. Success rate of stent placement ranges from 77% to 100%. We were able to place stent successfully in all the patients. In present study, no patient had stent migration, while the reported incidence of stent migration ranges from 3% to 18%. We did not encounter any perforation related to procedure. Various studies have reported perforation rate of 0% to 5%. In present study 20% patients had severe retrosternal pain post-stenting, which is similar to previous studies. Paediatric gastroscope was used, to cross the stricture, when were unable to pass adult gastroscope across the stricture. So we were able to place guidewire into stomach in all the patients. Hence, we successfully placed SEMS in all the patients. The stricture was not dilate in all the patients. Dilatation was done, only when stricture was too tight. Also dilatation was done only up to 9 mm, which was sufficient to pass ultraflex stent delivery system (7 mm) across the stricture. As stents which cross gastroesophageal (GE) junction are more likely to migrate, we used large diameter stents (23 mm) in patients where stent was put across the GE junction. We were able to reduce stent migration rate by doing minimal dilatation and using large diameter stents when the stent was placed across GE junction.
Major limitations of the study were retrospective data collection and short duration of follow-up, so that tumor in-growth, late migration and long term palliation could not be assessed. However our major aim was to evaluate the success and procedure related complications associated with stent insertion without fluoroscopy.
CONCLUSION
Technique of endoscopic guided insertion of esophageal SEMS without fluoroscopy is safe and accurate method of placement of esophageal stent. This technique avoids exposure to X-rays. More and more endoscopists should use this technique of stent insertion without fluoroscopy, which is safe and effective for palliation of malignant dysphagia and also saves endoscopy staff from harmful effects of radiation exposure. 
